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Details on the computation ofM(l)
We detail here the resolution of the quadratic minimization problem under linear constraints formulated in Section 4.3.




‖RPi − SPipi‖2 (1)




cijλjvj = 0 (2)
Each vertex Pi is defined in homogeneous coordinates using
















where n̂ is the camera direction. P0 is rewritten in a more compact form as

























‖Rω − Sωpi +
2∑
k=1
ηk(Rn̂k − Sn̂kpi) +
∑
j∈E
δijλj(Rvj − Svjpi)‖2 (6)
This can also be formulated as
ε = λTA0λ+ λ
TB2η + η
TJη +KT η + C +BT1 λ (7)
1
where A0, B1, B2, J , K and C are matrices defined by
(∀ (j, k) ∈ J1, |E|K2)Ajk0 =
∑
i∈V
< δij(Rvj − Svjpi), δik(Rvk − Svkpi) >
(∀ (j, k) ∈ J1, |E|K× J1, 2K)Bjk2 =
∑
i∈V
2δij < Rvj − Svjpi, Rn̂k − Sn̂kpi >
(∀ (j, k) ∈ J1, 2K2) Jjk =
∑
i∈V
< Rn̂j − Sn̂jpi, Rn̂k − Sn̂kpi >
(∀ j ∈ J1, 2K)Kj =
∑
i∈V




< Rω − Sωpi, Rω − Sωpi >
(∀ j ∈ J1, |E|K)Bj1 =
∑
i∈V
2δij < Rvj − Svjpi, Rω − Sωpi >
(8)






















This is also equivalent to
ε = XTAX +BX + C (10)

















The equation (12) is the constraints defined in (2) rewritting in matrix mode using (13) and (14).
DX = 0 (12)
D =




(∀ (i, j) ∈ J1, |F|K× J1, |E|K)Dij1 = cijvxj
(∀ (i, j) ∈ J1, |F|K× J1, |E|K)Dij2 = cijv
y
j
(∀ (i, j) ∈ J1, |F|K× J1, |E|K)Dij3 = cijvzj
(14)
The new formulation of the problem is to find X̂ such that the equation (15) is respected.
X̂ = argmin
X∈Ker(D)
(XTAX +BX + C) (15)
We solve Eq. (15) by Lagrange multipliers.
